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I. CONCLUBIONS:

The Toxicolegy Branch I has reviewed the metabolism study
for DDYP listed in Section II. ACTION REQUEBTED. Data
evaluat.ion records are attached.

The Toxicology Branch I concludes that this study alone does
not satisfy the toxicology data rejuirements for a
metabolism study for DDVP in rats (85- 1) This study is
considered core-supplementary because it is limited to the
tissue distribution aznd excretion of orally administered
[Y“C]DDVP. Additional information on the bietransformation
of DDVP (the identification of the urinary and fecal
mztabolites of DDVP) in rats is required.

ACTION REQUESTED:

Review and evaluate the following study:

Metabolism of '“C-DDVP in rats (preliminary and definitive
phases). Study No. HLA 6274-~105, MRID No. 412287-01,
8/30/89.
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III. BUNKARY OF THE EVALUATION OF THE METABOLISM SBTUDY:

DDVP was readily absorbed from the gastrointestinal tract in
groups of five male ?nd five female rats given a single oral
dose of 1 or 20 mg [‘C]DDVP/kg or a single daily dose of 1
mg unlabeled DPVP/kg for 15 days followed by a single oral
dose of 1 mg ['°C)DDVE/kg. Approximately 43 to 57 percent
of the dose was eliminated in the urine, feces, and expired
air (as CO,) within 24 hours after dosing. Within 7 days,
animals eliminated approximately 60 to 77 percent of the
radiocactive dose in the urine/cage washes, feces, and
exhaled air; gastrointestinal absorption was estimated to be
between 84 and 93 percent. A large proportion of the
administered radioactivity (i.e., 13 to 26 percent) was
recovered from the carcass at 7 days after dosing; smaller
amounts were found in the liver (3 to § percent) and other
tissues combined (1 to 2 percent). These data indicate that
a considerable amount of radioactivity from {'“C)DDVP is
retained in the body, even after a single low axposure.
Tissue { 'C] levels in high-dose animals were
proportionately higher than those of low- and repeated-dose
animals (i.e., <23 ppm for high-dose rats; <1 ppm for all
other animals). For all animals, the liver, kidneys, and
bone contained the highest concentrations of radioactivity:
the lowest levels were found in the fat. No octher marked
sex- or dose-related differences in the elimination or
distribution of [“C)DDVP were observed. A similar pattern
of excretion and tissue retention of radicactivity was
oﬁgerved after intravenous administration of 1 mg
[“C)DDVP/kq.
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GCHEMICAL: DDVP; dimethyl dichlorovinyl phosphate.

TEST MATERIAL: Unlab.-cd DDVP {(lot No. KB-40-10-4, purity not
reported) and [1-*C-vinyl]DDVP (lot No. 2534-039) with a
specific activity of 12.9 mCi/mmol and a radiochemical purity
of 100 percent were used. The structure and radiolabel
position (*) of ['‘C]DDVP are shown below:

0
CH'O\f'—o-'cH ccy,
cH,0”

STUDY/ACTION TYPE: Metabclism in rats.

STUDY IDENTIFICATION: Cheng, T. Metabolism of ‘c-DDVP in
rats (preliminary and definitive phases). (Unpublished study
No. HLA 6274-105 performed by Hazleton Laboratories America,
Inc., Madison, WI, for AMVAC Chemical Corporation, Los
Angeles, CA; dated August 30, 1989.) MRID No. 412287-01.
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7. CONCIUSIONS:

A.

DDVP was readily absorbed from the gastrointestinal tract
in groups of five male and five female rats given a single
oral dose of 1 or 20 my ['‘C]DDVP/kg or a single daily dose
of 1 mg unlabeled DDVP/kg for 13 days followed by a single
oral dose of 1 m? r 101 DDVP/kg. Approximately 43 to 57
percent of the ['C]) dose was eliminated in the urine,
feces, and expired air (as [!'C)CO;) within 24 hours after
dosing. Within 7 days, animals eliminated approximately
60 to 77 percent of the radiocactive dose in the urine/cage
washes, feces, and exhaled air; gastrointestinal absorption
was estimated to be between 84 and 93 percent. A large
proportion of the administered radiocactivity (i.e., 13 to
26 percent) was recovered from the carcass at 7 days after
dosing; smaller amounts were found in the liver (3 to 5
percent) and other tissues combined (1 to 2 percent).
Thezse data indicate that a considerable amount of radio-
activity from ['‘C]DDVP is retained in the body, even after
a single low exposure. Tissue ['‘C] levels in high-dose
animals were proportionately higher than those of low- and
repeated-dose animals (i.e., €23 ppm for high-dose rats:
<1l ppm for all other animals). For all animals, the liver,
kidneys, and bone contained the highest concentrations of
radioactivity; the lowest levels were found in the fat.
No other marked sex- or dose-related differences in the
elimination or distribution of ['‘C)DDVP were observed. A
similar pattern of excretion and tissue retention of
radioactivity was observed after intravenous administration
of 1 mg [**C]DDVP/kg.

This study alone does not satisfy the toxicology data
requirements for a metabolism study for DDVP in rats
(85-1). This study is considered core-supplementary
bacause it is limited to the tissue distribution and
excretion of orally administered [!‘C}DDVP. Additional
information on the biotransformation of DDVP is required.

Items 8 through 10--see footnote 1.

‘only the items appropriate to this DER have been included.
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11. MATERIALS AND METHODS (PROTOCOLS):
A. Matarials and Methods:

1. ({™C)DDVP (lot No. 2534-039) was purified before use in
the definitive study by thir-layer chromatography (TLC)
and subgsequent extraction with methylene chloride. The
radiochemical purity of the ['‘C)DDVP used in dosing
solutions was determined to be 100 paercent by TLC (with
a solvent system of benzene:methanol, 20:1, v/v) and
gas chromatography (GC).

Male and female Crl:CD(SD)BR rats obtained from Tharles
River Laboratories (Portage, MI) were used. Animals
were 5 to 9 weeks old and weighed batween 125 and 200 g
at the time of arrival at the performing laboratory.
The rats were allowed at least 1 week to acclimate
betura dosing. Animals were fasted overnight to
4 hours postdose.

Dosing solutions were prepared on the day of dosing as
described below. Measured amounts of purified [''C}DDVP
or unlabeled DOVP in methylene chloride were placed in
glass vials, and the organic solvent was evaporated
under nitrogen; deionized water was added to a final
volume, and the mixtures were sonicated to ensure
homogeneity. For the highe-dose solution only,
unlabeled DDVP was used to dilute ['*C]IDDVP to the final
concentration. The ('‘C)DDVP in the methylene chloride
stock solution was found to be stable over thae dosing
period when examined by TLC and GC (as described in
section 11.A.1 of this DER). The {!‘C) concentration
of the radiolabeled dosing solutions was determined by
liqull scintillation counting (LSC) before and after
compound administration.

Twenty-four rats/sex were used. Animals were randomly
assigned to the preliminary-phase study or to one of
the five groups in the definitive-phase study
(Table 1). The two rats/sex in the preliminary-phase
study were given a single oral dosa of 1 mg
[*c)DDVP/kg. In the definitive-phase study, groups of
five rats/sex were administered a single intravenous
(iv) dose of 1.0 mg ['‘C]DDVP/kg: a single oral dose of
1.0 or 20.0 my ('*C)DDVP/kg (low- and high-dose groups,
respectively); or a single oral dose of 1.0 mg
unlabeled DDVP/kq/dax for 15 days followed by a single
oral dose of 1.0 mg ['‘C]DDVP/kg (repeatad-dose group).
Each rat in both the preliminary-phase and definitive-
phase studies received 20 4 Ci of ['C]DDVP. An
additional two rats/sex were given a single oral dose
of vehicle only (control group). Oral doses were ad-
ministered by gavage, and iv-administered test material
was _njected into the tail vein. The dose given to
) 5
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TABLE 1. Study Design for Animals Dosed with DDVP

Actual
Number of Target Level Doss Laevael
Group Animals/Sex (mg/kg) (mg/kg)

Preliminary phase
Group 1

Definitive phase

Group 1 (iv)

Group 2 (single low oral)
Group 3 (repeated low oral)"’
Group 4 (single high oral)
Group 5 (control oral)

NI,

‘Animals were given a single daily dos. of unlabeled DDVP for 15
days, followed by a single dose of [!*C)DOVP on day 16.

Source: CBI p. 15.

bkt Jih B kel R .
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" each animal was determined by weighing syringes bafore
and after dosing.

Rats were placed in individual metabolism cages after
administration of radiolabeled DDVP. Animals were
checked twice each day for mortality and moribundity
and once daily for other signs of toxicity. Body
waights were recorded on the rirst day of treatment,
randomly throughout the study, and on study days 7 and
14 (repeated-dose animals). For animals in the
preliminary-phase study, urine and feces were collected
separately over ice at 0 to 12 and 12 to 24 hours after
dosing and daily thereafter for 7 days; for all other
animals, urine and feces were collacted over ice at 0
to 6, 6 to 12, and 12 to 24 hours postdosing and at
24-hour intervals thereafter for 7 days after compound
administration. Expired air (i.e., ([c)co,) was
trapped in a solution of ethanolamine:ethoxyethanol
(1:3) at the same time intervals described ahove.
Activated charcoal was used to trap radiolabeled
organic volatiles exhaled by animals in the prelimi-
nary=-phase study only. Cages were rinsed with
1 percent trisodium phosphate at the end of the 7-day
collection periods. Animals were sacrificed at
24 hours after dosing (controls) or at 7 days postdos-
ing (all test animals), and the following tissues were
collected, weighed, and radiocassayed: blood, bone
(femur), brain, fat, ovaries/testes, heart, pancreas,
liver, kidneys, lungs, muscle (thigh), spleen, uterus,
and residual carcass.

Aliquots of urine, cage washas/wipes, and CO, traps
were analyzed directly for ['‘C] content by LSC. Whole
blood samples were combusted and then counted, and
feces and all tissues (including the carcasses) were
homogenized, combusted, and radioassayed. External
standards and an instrument-stored quench curve were
used to determine counting efficiencies and to minimize
color guenching.

Protocol: A protocol for this study is not included in
this DER.

12. REPORTED RESULTS:

A.

All high-dose rats exhibited tremors and salivation; one
female in this group died 2.5 hours after dosing. Several
animals in the iv- and repeated-dose groups had dark urine,
and one repeated-dose male reportedly consumed no food on
days 16 through 20.
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DDVP was readily absorbed from the gastrointestinal tract
of all orally dosed animals. Within 24, Jrours aftaer dosing,
approximately 43 to 57 percent of the ('‘C) administered was
recovered from the urine (8 to 14 percent), feces (2 to
4 percent), and expired air (30 to 41 percent) (Table 2),.
Within 7 days postdosing, rats had excreted approximately
60 to 77 percent of the radicactive dose in the urine/cage
washes (10.5 to 17 percent), feces (4 to 7 percent), and
exhaled air (41 to 58 percent) (Table 3). A small sex-
related difference in the amount of radicactivity recovered
from the exhaled air was observed, with single-~dose males
(i.e., those given the low or high dose) eliminating
slightly less ['“C]CO, than single-dcsa females during the
7-day poatdosing period (41 to 44.5 versus 52 to 54
percent, respectively). Repeated-dose males and females
exhaled relatively similar amounts of [%*C]CO, (54.5 and
57.5 percent, respectively). Less than 0.1 percent cf the
radicactivity administered to rats in the preliminary-phase
study was trapped by active charccal as organic volatiles;
as a result, the volatiles trap was not used for the other
studies. No other differences in the alimination of DDVP
ware noted. The liver and carcass of all orally dosed
animals contained relatively large amounts of radicactivity
at 7 days postdesing (3 to 4.5 and 12.5 to 24 percent of
the ['C)dose, respectively) (Table 3): in contrast, the
remaining 14 tissues combined accounted for only 1 to 1.5
percent of the administered dose. Carcasses of females
contained a somewhat smaller amount of radiolabel than
carcasses of males (l2.5 to 16 versus 20 tc 24 percent,
respectively). Total recoveries were between 89 and 98
percent for all orally dosed rats.

Similar excretion and tissue/carcass data were reported
for ivedosed animals (Table 4) and for rats in the prelimi-
nary-phase study (data not presented in this DER).

Individual tissue [!*C] concentratione were low (<0.72 ppm)
for low- and repeated-dose rats (Table 5). The highest
residue levels in these animals were found in the liver
(0.495 to 0.717 ppm), kidneys (0.209 to 0.316 ppm), and
bone (0.150 to 0.252 ppm); the lowest levels were in the
fat (0.038 to 0.054 ppn). Blood and 1lung (7] con-
centrations were 0,125 to 0.150 and 0.132 to 0.186 ppmn,
respactively. (Tissue ['‘C] residue levels in iv-cosed
animals ranged from 0.05 to 1.0 ppm, with the highest
concentrations in the liver, kidneys, and bone, and the
lowest levels in fat.)

Radicactivity levels in tissues of high-dose rats were
proportionately higher than those in low=- and repeated-dose
animals and ranged from 1.14 (fat, females) to 23 1l (liver,
females) prm (Table 5). The highest tissue [!*C] residues

Ltk A on g MERRE RSN AN Tl G e e e
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TABLE 2. Mean Percent Recoveries of Radioactivity in Ucsine, Feces, and CO; of
Rats 24 Hours After Oral Dosing with [!*C]DLVP*

Bl:g.n: Qf [ug] ﬂdmiﬂii:l:lﬂ £o BIH Dﬂﬁ!d at:
— 1 mg/kg 20 mg/kg Repeated dose®

Fraction Males Feuales Males Femalas Males Females

11.86° 8.13
1.80 3.31
co, 29.50 39.17

Total 43.16 50,61

*Compiled by the reviewers.

SAnimals were niven a single oral dose of 1 mg unlabeled DDVP/kg for 15 days,
followsd by a single oral dose of 1 mg ('*C|DDVP/kg on day 16.

“Each value represents the mean of five animals.

Source: CBI Tables 12-14, 16-18, and 20-22, CBI pp. 39-44, 47-52, and 55-60.
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TABLE 3. Mean Percent Recoveries of Radicactivity in Rats 7 Days after Orel Dosing with [“nm

Fraction

Percent of [“C] Adwministered to Rats Dosed at:

Females

20 mgrtg

Females

Males

Sepested Dose”

Femsles

Urine
Feces
Cage wash®
d

o)

Liver
Tissues®
Carcass

jotal

%.2 s 1.06°
4.22 £ 0.361
0.06 £ 0.057

41.2 2 3.02
3.49 1 0.195
1.37 2 0.135

2h.1 x 0.89

8.7 2 &M

10.4 1+ 2.92
T.12 s 2.58
0.13 & 0.129
54.0 2 0.680
J.a8 s 0.330
1.33 £ 0.112
16.3 £ 1.23
93.2 £ 1.06

%S5 2 3.4
5.87 = .72

0.17 2 0.139

4.5 1 2.06
4£.42 ¢ 0.703
1.3 £ 0173

20.0 z 3.19

90.6 1 4.98

6.6 £ 1.87
b6.4T 2 2.7
0.35 £+ 0.5

52.3 : 3.6
4£.53 £ 0.429
0.99 £ 0.7
12.5 2 0.697

93.5 12 4.45

13.1 & 4.3
4.76 + 3.B87
0.21 + 0.15%

54.5 3.7
1.3% 0.65¢
1.4 0.197

20.0 .43

1.4 2.

.3 2 1.4
£.806 = 1.34
0.07 & 0.097

57.5 = 1.92
3.7% + 0.3
.32 £ 0.9
16.3 = 0.953

981 = 1.52

.lni-ls'uere given a single oral dose of 1 mg unlabeled DOVP/kg/day for 15 days, followed by a single oral dose of {1 g [“Clm!dny on

day 16.

bEICl’I value represents the mean & standard deviation of five rats.

Cincludes cage wips.

Fincludes backup C0,.

CExcludes Liver snd carcass.

Source: CB1 Tables B-12, CBI pp. M-36.
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Mean Percent Recoveries of Radioactivity in Rats
7 Days after Intravenous Dosing with [*‘c)pDve*

Fraction Males Females

Urine 15.4 2.40
Feces 4.68 | 2.28
cage wash® 0.18
co,* 39.5
Liver 4.78
Tissues* 1.54
carcass 26.1

Total 92.2

‘Animals were given a single intravenous dose of 1 mg/kg.

*Each value represents the mean * standard deviation of five
animals.

‘Includes cage wipe.

‘Includes backup CO,.

‘Excludes liver and carcass.
Source: CBl Table 7, CBI p. 33.
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TABLE 5. Mean Concentration of Radioactivity in Tissuss of Rats 7 Days after Oral Dosing with tMe1pove

(**c100vP Eouivalents com) for Rats Dosed gt:
£0 mi/kg

Tissua/Orgen Females Males fomales Males

Blood 0.135 .v 2.95 0.150
Bone (femur) 0.150 5.08 2.93 0.252
Brain n.0&9 1.58 0.076
Carcass 0.133 3 2.1
Fat 0.054 1.50 0.038
Heart 0.135 2.75 0.16%
Kidneys 0.307 5.27 0.316
Liver 0.7M7 18.1 0.710
Lungs 0.143 3.52 0.186
Wuscle (thigh) 0.082 3.23 . D.ov?
Ovaries NA NA
Pancress

Spleen

Testes 0.08% HA . NA

uterus NA 0.142 NA 4.62 NA 0.234

Animals wars given haimlo oral dose of | my urlsbeled DOVP/kg/day for 1% days, followed by a single
oral dose of 1 mg (" CIDDVP/kg on day 14.

“cach vatue repreaents the mean of five animals, sxcept values for high-cose femalaes, which represent
the mesn of four rets.

“Not applicable.
Source: CB! Tables 24-26, CB1 pp. &3-68.
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ware found in the liver (18.1 to 23.1 ppm), kidneys (5.27
to 6.61 ppm), uterus (4.62), spleen (3.35 to 3.67 ppm),
lungs (3.52 to 3.67 ppm), and bone (2.923 to 5.08 ppm);
fat had the lowest residue concentrations (1.14 to 1.50
ppm). The mean radicactivity concentration in the blood
was 3.17 ppm for males and 2.95 ppm for females.

13. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES :

A. Tho study author reported that 88.7 to 98.1 percent of the
[**c]DDVP administered was recovered within 7 days after
dosing. The majority of the radiocactivity eliminated was
recovered as [!'C]CO, in expired air (39.5 to 57.5 percent
of the total dose given to animals in the definitive=-phase
studies); smallar amounts were found in the urine (10.4 to
16.7 percent) and feces (4.22 to 7.12 percent). Most of
the radiocactivity in the explred air and excreta (i.e., 43
to 57 percent of the [**C] administered) was eliminated
within 24 hours after dosing. Large amounts of radio-
activity were abhsorbed and retained in the carcass (12.5
to 26.1 percent), liver (3.35 to 4.78 percent), and other
tissues combined (0.99 to 1.54 percent). The liver,
kidneys, and bone generally had tha highest (*cj levels and
fat had the lowest. The study author concluded that there
were no sex- or dose-related differences in the elimination
or distribution of ['‘C)DDVP.

A guality assurance statement, signed and dated August 30,
1989, was included in the study.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

This study was conducted adequately according to EPA Guidelines
(Pesticide Assessment Guidelines, Subdivision F, Hazard
Evaluation: Human and Domestic Animals, 1984, Office of
Pesticides and Toxic Substances, U.S. Environmental Protection
Agency, Washington, DC, pp. 152-156). The selection of dose
lavels was appropriate, with the low dose corresponding to a
no~affect level and the high dose producing some signs of
toxicity. Sufficient numbers of animals (five/sex/dose level)
were used in each of the definitive-phase axperimental groups.
The study author’s conclusinns were supported by the data
presented. (*C)DDVP was readily absorbed from the
gastrointestinal tract of male and female rats given single low
oral, single high oral, or repeated low oral doses of the test
material. Within 24 hours after dosing, animals from all
groups had eliminated approximately 43 to 57 percent of the
(*C) dose in the urine, feces, and exhaled air; within 7 days,
approximately 84 to 93 percent of the adminigtered radio-
activity was absorbed (based on recoveries from urine, cage

13
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washes, liver/tissues, C0,, and carcass; calculated by the
reviewers). The majcrity of ['‘C] eliminated was recovered as
[MC]CO, (about 40 to 58 percent of the dose); smaller amounts
were found in the urine (10 to 17 percent) and feces (4 to 7
percent). The axhalation of approximately 40 to 50 percent of
the radioactive dose as [}C]C0, suggests that DDVP is ex-
tensively metabolized by rats. However, metabolite profiles
were not included in this report, and, thus, additional
information on the biotransformation of DDVP was not available.
large proportions of the (}*¢] doses were retained in the
carcass (up to 24 percent for orally dosed rats), liver (3 to
S percent), and other tissues combined (1 to 2 percent),
indicating that radicactivity from [!*C]DDVP accumulated in the
body even after a single low exposure. Tissue (’‘C] conc-
entrations were proportionately higher in high-dose rats than
in low- and repeated-dose rats, and relatively high levels of
radicactivity in the liver (rather than the lungs) suggest that
the liver is the primary site for the biotransformation of
DDVP. No other significant sex- or dose-related differences
in the excretion or distribution of DDVP were reported.
Recovery of ['‘C]) was somewhat low (i.e., 88.7 percent) for low-
dose males; total recoveries were acceptable (>90 percent) for
all other groups. Patterns of [!'C] excretion and tissue
retention were similar for iv- and orally dosed rats.

Itens 15 and l6--see footnote 1.









